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CHAPTER I 
 
INTRODUCTION 	
American literacy is in crisis. Merely a third of 4th, 8th, and 12th graders read 
proficiently for their grade level, and these rates have remained stagnant for more than a decade 
(National Center for Education Statistics, 2003, 2015). Among the two thirds of children who 
fail to achieve proficiency are children with reading disabilities, many of whom have early 
spoken language deficits. Given that spoken language skills lay the foundation for literacy 
acquisition, speech-language pathologists (SLPs) must work collaboratively as literacy team 
members to support reading acquisition in children with early language deficits. SLPs, however, 
report a general lack of preparation for doing so (Blood, Mamett, Gordon, & Blood, 2010). 
Improving SLPs’ competence for supporting reading acquisition requires identifying specific 
areas of weakness. Thus, the purpose of this study was to objectively characterize SLPs’ 
knowledge for supporting literacy acquisition.  
 
Relation between Spoken Language and Reading Outcomes 
Reading disabilities exist within a constellation of symptoms that include early language 
deficits such as phonological processing deficits and nonphonological language deficits (Catts, 
Fey, Zhang, & Tomblin, 2001; Vellutino, Fletcher, Snowling, & Scanlon, 2004). Phonological 
processing deficits cause reading disabilities characterized by effortful and inaccurate decoding 
(i.e., dyslexia; Wagner & Torgesen, 1987). These deficits are apparent in children as young as 
five years old and may manifest as deficits in phonemic awareness, multisyllabic word 
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production, word retrieval, and/or verbal memory (Catts, 1997; Scarborough, 1990; Wagner & 
Torgesen, 1987). Nonphonological language deficits such as poor grammatical understanding 
and limited vocabulary underlie reading disabilities characterized by impaired reading 
comprehension (Catts, Adlof, & Ellis Weismer, 2006). These deficits are apparent in children as 
young as two and a half years old and may manifest as short utterance length, decreased 
syntactic complexity, and deficits in receptive vocabulary (Bishop & Adams, 1990; Scarborough, 
1990).  
Early identification and intervention can mitigate the effect of early language deficits on 
reading acquisition. In terms of decoding, improving phonological processing skills has a 
substantial and lasting effect, especially for children who enter school with less developed skills 
(Connor, Morrison, & Slominski, 2006; Torgesen, 2000). Dyslexia is less prevalent in the later 
grades among children who receive explicit phonological processing instruction in kindergarten 
(Connor et al., 2006; Torgesen, 2000). In terms of reading comprehension, improving 
derivational morphology knowledge and, consequently, vocabulary knowledge efficiently and 
effectively improves reading comprehension outcomes, especially for less able readers (Goodwin 
& Ahn, 2010).  
Despite early language deficits and the robust benefits of preventive intervention for 
children at risk for reading disabilities, at-risk children often go unidentified until 3rd or 4th grade 
(Katusic, Colligan, Barbaresi, Schaid, & Jacobsen, 2001). Late identification substantially limits 
the amount of progress that can be expected and precipitates a range of negative emotional and 
social consequences such as anxiety, depression, and delinquency (Katsiyannis, Ryan, Zhang, & 
Spann, 2008; Vaughn, Moody, & Schumm, 1998; Wilcutt & Pennington, 2000). Further, reading 
difficulties produce a compounding effect in which children with early language deficits miss out 
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on the opportunities for language and cognitive growth that reading provides (Cunningham & 
Stanovich, 1998). In short, the tragedy of the status quo is that “we wait—they fail” (Lyon et al., 
2001, p. 260). 
 
Roles and Responsibilities of SLPs within a Collaborative Model of Reading Instruction 
As the links between spoken language and written language have become clearer, SLPs’ 
roles have expanded to include a responsibility for reading acquisition. A position statement 
released by the American Speech-Language Hearing Association (ASHA, 2001) states that SLPs 
should be intimately involved in preventing reading disabilities, assessing reading skills, and 
intervening to support reading acquisition. More recently, the Every Student Succeeds Act 
(2016) classified SLPs as specialized instructional support personnel, reiterating their role as 
critical members of literacy teams (ASHA, 2016a).  
Although SLPs can and should strive to prevent or minimize reading disabilities in 
children with early language deficits, there is considerable variability in the extent to which SLPs 
support reading acquisition. Few SLPs incorporate activities that support reading acquisition into 
speech-language therapy, and SLPs spend minimal time collaborating with classroom teachers 
(ASHA, 2018). SLP experience, caseload size, and perceived time pressures do not explain the 
variance in SLPs’ practices for supporting reading acquisition (Tambyraja, Schmitt, Justice, 
Logan, & Schwarz, 2014).  
SLPs’ knowledge may be a major factor contributing to their reluctance to actively 
support reading acquisition (Ehren & Ehren, 2001). School-based SLPs traditionally have 
operated as ancillary personnel whose role is confined to speech sound production and spoken 
language. Many SLPs report unsatisfactory training for preventing, identifying, and remediating 
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reading disabilities (Blood et al., 2010; Davis & Murza, 2018). Effective collaboration requires 
that collaborators share common knowledge and understand one another’s professional expertise 
(Postrel, 2002). Currently, SLPs may abstain from literacy-related assessment and intervention 
because they do not share common knowledge with classroom teachers and/or do not recognize 
their own professional expertise. 
 
Relation between Educator Knowledge and Reading Outcomes 
Educator knowledge directly and indirectly influences children’s reading outcomes 
(McCutchen et al., 2002; Piasta, Connor, Fishman, & Morrison, 2009). More knowledgeable 
educators are better prepared to engage in effective instructional practices such as explicit 
instruction, which requires explanations, modeling, and guided practice (Heilman, Blair, & 
Rupley, 2002; Moats, 2009; National Institute of Child Health and Human Development, 2000). 
More knowledgeable educators also spend more instructional time targeting linguistic skills that 
support reading acquisition, and this increased instructional time relates to better reading 
outcomes in the elementary grades (Cunningham, Zibulsky, Stanovich, & Stanovich, 2009; 
Fallon & Katz, 2011; Piasta et al., 2009; Taylor, Pearson, Clark, & Walpole, 2000). The relation 
between knowledge and intervention practices holds for SLPs as well – SLPs who believe they 
have received adequate training are more likely to target reading-related skills (Fallon & Katz, 
2011). Importantly, improving educator knowledge can improve children’s reading outcomes 
(Podhajski, Mather, Nathan, & Sammons, 2009). 
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Characterizing Language Science Knowledge 
Most efforts to improve educator knowledge are costly and ineffective (e.g., Brady et al., 
2009; Folsom, Smith, Burk, & Oakley, 2017; Goldschmidt & Phelps, 2010). For example, 
Folsom et al. (2017) reported that after intensive professional development that included 
coaching, professional learning groups, and didactic instruction, general education teachers and 
special education teachers in Mississippi answered, on average, only one more question correctly 
at post-test than they did at pre-test on a measure of educator knowledge. 
Efforts to improve educator knowledge may be ineffective because these efforts attempt 
to improve knowledge across multiple constructs simultaneously (e.g., Folsom et al., 2017). 
Objective measures that have been used to assess educator knowledge and drive professional 
development efforts represent educator knowledge across multiple constructs including linguistic 
skill, pedagogical knowledge, and language science knowledge. Linguistic skill is implicit 
understanding of language structure (e.g., “If tife is a word, the letter “i” would probably sound 
like the “i” in which word?”; Bos, Mather, Dickson, Podhajski, & Chard, 2001, p. 107). 
Pedagogical knowledge is declarative knowledge of teaching practices (e.g., “What type of task 
would this be? Say the word ‘cat.’ Now say cat without the /c/ sound,”; Bos et al., 2001, p. 107). 
Language science knowledge is conscious knowledge of the relations between structures and 
functions of spoken and written language (Moats, 2009; Moats & Foorman, 2003). 
Most literate adults can be assumed to have linguistic skill. If simply having linguistic 
skill prepared one to effectively teach reading, America would not be experiencing the literacy 
crisis that has plagued the nation for decades. An effective educator must be able to explicitly 
explain why the i in tife makes the “long i” sound, not just recognize that it does. Similarly, an 
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educator may have pedagogical knowledge but be unable to model tasks appropriately or to 
provide the scaffolding and feedback needed for guided practice.  
Language science knowledge in the domains of explicit phonemic awareness, 
orthographic knowledge, and derivational morphology knowledge are critical for engaging in 
effective reading instruction (Moats, 2009). Explicit phonemic awareness is the ability to “think 
beyond print” to analyze phonemic structure (Moats & Lyon, 1996, p. 83). Orthographic 
knowledge is conscious knowledge of English spelling conventions. Derivational morphology 
knowledge is knowledge of morphological relations between words and knowledge of individual 
morpheme meanings. 
In the context of explicit instruction, educators need language science knowledge to 
explain, model, and guide practice in the linguistic skills that support reading acquisition. They 
need explicit phonemic awareness to model phonemic awareness activities and provide 
corrective feedback. They need orthographic knowledge to provide accurate explanations of 
orthographic conventions within phonics instruction, such as the contexts in which c represents 
/s/ rather than /k/. Educators need derivational morphology knowledge to engage in vocabulary 
instruction that substantially improves reading comprehension outcomes, especially for the least 
able readers (Goodwin & Ahn, 2010).  
Improving SLPs’ language science knowledge requires determining the strengths and 
weaknesses in their current knowledge base. Limited data exist about SLPs’ knowledge for 
supporting reading acquisition; most available data provide only SLPs’ self-reported knowledge 
and preparation (Blood et al., 2010; Davis & Murza, 2018). SLPs substantially outperform other 
educators (e.g., general education teachers, special education teachers, reading specialists) on 
explicit phonemic awareness tasks (d = 1.47 for phoneme segmentation tasks) but SLPs and 
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other educators perform well below what would be expected of experts responsible for teaching 
reading (Spencer, Schuele, Guillot, & Lee, 2008). We identified no studies that objectively 
characterized SLPs’ orthographic knowledge or derivational morphology knowledge. Thus, to 
inform the development of efficient and effective professional development opportunities that 
prepare SLPs to prevent reading disabilities in at-risk children, researchers must objectively 
identify SLPs’ language science knowledge needs. The purpose of this study was to do so. We 
answered three research questions: 
1. How does SLPs’ explicit phonemic awareness compare to kindergarten teachers’ 
explicit phonemic awareness? 
2. How does SLPs’ orthographic knowledge compare to kindergarten teachers’ 
orthographic knowledge? 
3. How does SLPs’ derivational morphology knowledge compare to kindergarten 
teachers’ derivational morphology knowledge?
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CHAPTER II 
 
STUDY 1 
 
Method 
The Vanderbilt University Institutional Review Board approved the methods for this study. 
 
Participants 
Participants were public school SLPs with experience serving kindergarteners  
(n = 29) and public school kindergarten teachers with experience teaching kindergarten (n = 29). 
One SLP was completing the clinical fellowship year (n = 1). The study sample was selected to 
include (a) SLPs who provided emails for teachers who also completed the study (n = 10 SLPs; n 
= 12 teachers), (b) teachers and SLPs who work in the same district (n = 9 SLPs; n = 10 
teachers), and (c) teachers and SLPs who work in districts with comparable reading achievement 
scores (n = 10 SLPs; n = 7 teachers; Tennessee Department of Education, 2015). SLPs were 
drawn from twelve districts and teachers were drawn from seven districts. Fifty-six participants 
were from eleven districts in Tennessee. Table 1 displays district demographic and achievement 
information for the districts in Tennessee. Two participants were from one district in Missouri, 
which is not represented in Table 1. In this district, 10.4% of students receive special education 
services and 18.7% of students did not achieve proficiency on third-grade English Language Arts 
state achievement testing in 2017 (Missouri Department of Elementary and Secondary 
Education, 2018). Table 1 displays demographic, educational, and certification information about 
study participants from Tennessee school districts.  
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Participants were recruited in three waves. In wave one, SLPs from three participating 
school districts in middle Tennessee received an email inviting them to participate in the study 
(n = 95). SLPs followed a link in the email to consent and complete the study measures (n = 15; 
18%). Two of the 15 SLPs who completed the study measures were excluded from the sample 
because they did not indicate kindergarten experience. Upon completing the study measures, 
SLPs provided email addresses for up to six kindergarten teachers who currently teach or have in 
the past taught children on the SLP’s caseload. Providing emails was optional; 8 SLPs provided a 
total of 32 email addresses for kindergarten teachers (mean = 2 email addresses provided; range 
= 0 - 6). Email invitations were sent to the kindergarten teachers. Seven of the 32 teachers 
invited in this wave completed the study (22%). One of the 32 teachers reported that her current 
position is school or district coach for reading/literacy; she was excluded from the sample.  
In wave two, an invitation email was sent to the Vanderbilt University Medical Center 
Child Language and Literacy Lab email distribution list. This list includes over 1,251 SLPs and 
other educators who have attended professional development workshops conducted by the Child 
Language and Literacy Lab. Recipients followed a link in the email to complete the study 
measures (n = 40 SLPs; 3%; n = 4 general education teachers; 0.32%). One of the 40 SLPs who 
completed the study measures did not indicate experience working with kindergarteners and was 
excluded from the sample. Two of the 40 SLPs who completed the study measures did not 
indicate that they work in public schools and were excluded from the sample. Upon completing 
the study measures, SLPs provided email addresses for up to six kindergarten teachers who 
currently teach or have in the past taught children on the SLP’s caseload. Providing emails was 
optional; 19 SLPs provided emails for a total of 43 kindergarten teachers (mean = 1 email 
address provided; range = 0 - 6). Email invitations were sent to the kindergarten teachers. Seven 
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of the 43 kindergarten teachers invited in this wave completed the study (16%).  
In wave three, an invitation email was sent to all general education kindergarten teachers 
in two of the three school districts from which we recruited SLPs in wave one who had not been 
previously invited to participate (n = 152 teachers). Teacher emails for the third district were not 
publicly available. Teachers followed a link in the email to complete the study measures 
(n = 12; 8%).  
 
Measures 
Demographics. 
All participants completed an optional demographic questionnaire. Questions about 
certification, experience, and training were taken from teacher and special education teacher 
questionnaires used for the Early Childhood Longitudinal Study (Westat, 2012, 2013). Table 2 
displays participant characteristics. 
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Table 2 
Study 1 Participant Characteristics 
       
 SLP (n = 29)  Teacher (n = 29) 
 Mean SD Range  Mean SD Range 
Age (years) 40.76 10.80 26 - 65  36.00 8.41 23 - 53 
Total experience (years) 11.59 (7.78 22 - 28  11.10 6.77 21 - 29 
Experience with kindergarteners (years) 11.59 (8.35 21 - 29  17.84 6.89 21 - 29 
        
 n %   n %  
Sex        
Female 28.31 (97%)   28.31 (97%)  
Male 21.31 (3%)   21.31   (3%)  
Race        
American Indian or Alaska Native 20.31    20.31   
Asian 20.31    20.31   
Black or African American 21.31 (3%)   23.31 (10%)  
Native Hawaiian or Other Pacific Islander 20.31    20.31   
White 28.31 (97%)   25.31 (86%)  
Highest Degree        
Bachelor’s degree  0.3    11.31 (38%)  
Master’s degree  27.31 (93%)   14.31 (48%)  
Advanced professional degree*  2.3 9(7%)   14.31 (14%)  
Highly Qualified Teacher** n/a11    24.31 (83%)  
Certification+        
Elementary Education 4.1 (14%)   24.31 (82%)  
Early Childhood Education 2.1 9(7%)   13.31 (45%)  
Special Education 3.1 (10%)   11.31 9(3%)  
Speech-Language Pathology 28.11 (97%)   10.31 9(0%)  
Structured Literacy Certification 0.1 9(0%)   12.31 9(7%)  
Note.  SLP = speech-language pathologist; *Advanced professional degree beyond a master’s degree; **Defined 
according to state requirements; +Certification percentages do not sum to 100 because participants were asked to select 
all appropriate certification categories.  
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Language science knowledge. 
Experimental measures of language science knowledge were administered. To minimize 
the amount of time to complete study measures, measures included 20 items or fewer. Because 
measures included few items, items with high discrimination indices in pilot data were selected 
whenever possible. Measures can be found in the Appendix. 
Explicit phonemic awareness. 
Explicit phonemic awareness was measured with phoneme segmentation and phoneme 
manipulation tasks. For phoneme segmentation participants selected all words that have only 
three sounds on a list of ten words. A participant’s response for each word was scored as correct 
or incorrect. Phoneme segmentation score was the percentage of words answered correctly. 
Cronbach’s α for phoneme segmentation in this sample was .72. 
The phoneme segmentation items were adapted from the items used by Spencer et al. 
(2008). In Spencer et al. (2008), participants provided the number of phonemes in words via free 
response. Using Spencer et al.’s (2008) dataset, discrimination indices and item difficulty were 
calculated for each item. Eight items that demonstrated adequate discrimination indices and 
difficulty between .4 and .7 were selected (Ebel & Frisbie, 1991). Mean discrimination index for 
the selected items was .66 (range .32 to .84). Box and quick showed adequate discrimination 
indices, but box was replaced with fox and quick was replaced with quick. Box is commonly used 
in educational resources as an example of a word with opaque orthography (e.g., Moats, 2010). 
Thus, participants may recall that box has four phonemes without having generalized phoneme 
segmentation ability; fox combats the possibility of a memorized correct response to box. Quick 
was replaced with quit to remove the ck digraph. The items were presented as ten answer choices 
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to a single multiple selection question: “Which of the following words have only three sounds? 
Select all that apply.”  
 The phoneme manipulation items were created for this study. For phoneme manipulation 
(five items; multiple choice), participants selected the one word from a choice of four that results 
when the phonemes in a given word are reversed (e.g., If you say “pay” and then reverse the 
order of the sounds, “pay” would be: (a) ape; (b) app; (c) yap; (d) yep). All phoneme 
manipulation items had opaque orthography (i.e., a mismatch between the number of phonemes 
and the number of letters) to ensure that participants could not give the correct answer by simply 
rearranging the spelling (e.g., reversing the sounds in pay results in ape, not yap). Most foils 
were incorrect answers given by pilot participants who completed potential items via open 
response. After foils were created, 15 potential multiple-choice items were administered to pilot 
participants. Each item was scored as correct or incorrect. Phoneme manipulation score was the 
percentage of items answered correctly. Items with adequate discrimination indices were 
selected. Average item discrimination index for selected items was .60 (range .25 – 1.0). 
Cronbach’s α for phoneme manipulation in this sample was .65. 
Orthographic knowledge. 
For orthographic knowledge items (five items; multiple choice), participants selected one 
set of words from a choice of four sets that contained only words that follow a given 
orthographic generalization (e.g., which of the following sets of words contain four words that 
follow the “silent e” phonics generalization: (a) fine, cake, tube, done; (b) make, please, raise, 
kite; (c) bake, spoke, fuse, shine; (d) bee, pie, blue, shoe). All items were scored as correct or 
incorrect. Orthographic knowledge score was the percentage of items answered correctly. 
Cronbach’s α for orthographic knowledge in this sample was .51. The orthographic knowledge 
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items were created for this study. They were pilot tested with ten adults and results from piloting 
informed the final items. Average item discrimination index of the piloted items was .60 
(range  .33 – 1.0). Average item difficulty was .580 (range .3 – .8).  
Procedure 
 
Data collection. 
Participants completed the study measures online using a data capture tool hosted at 
Vanderbilt University (Harris et al., 2009). They accessed the informed consent document via the 
invitation email. After electronically signing the informed consent they completed an optional 
demographic questionnaire and a self-assessment of their current skill level for supporting 
literacy acquisition. Self-assessment data were collected to inform future studies and are not 
reported here. All participants completed the study measures in the same order [(1) phoneme 
segmentation, (2) phoneme manipulation, (3) orthographic knowledge] because counterbalancing 
administration order was impractical. Some participants also completed the Teacher Knowledge 
of Early Literacy Skills survey (Folsom et al., 2017) and/or a derivational morphology 
knowledge measure. Teacher Knowledge of Early Literacy Skills survey data were collected to 
inform future studies and are not reported here. Results from the derivational morphology 
knowledge measure are reported in study 2. 
 Participants also completed an orthographic identification measure that was created 
for this study but was not piloted prior to administration for this study. The orthographic 
identification measure demonstrated poor psychometric validity in this sample and we 
conducted no further analysis on this measure.  
 Scoring and reliability. 
Data were scored automatically using Excel. To confirm scoring accuracy, 20% of 
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participant records were scored manually and compared to the automatic scoring. No 
discrepancies were found. 
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Results 
 Table 3 displays descriptive statistics on study measures for each group and for the entire 
sample. Table 4 displays correlations between study measures and demographic variables.  
Table 3 	
Descriptive Statistics for Study Measures  
Measure Mean (% Correct)  SD (%)  Range (%) 
SLPs      
Phoneme Segmentation (10 items) 85.52  16.17  40 – 100 
Phoneme Manipulation (5 items) 66.90  30.83  20 – 100 
Orthographic Knowledge (5 items) 63.45  26.22  20 – 100 
      
Kindergarten Teachers      
Phoneme Segmentation (10 items) 66.90  17.13  20 – 180 
Phoneme Manipulation (5 items) 60.90  26.98  20 – 100  
Orthographic Knowledge (5 items) 76.55  24.53  20 – 100 
      
Total Sample      
Phoneme Segmentation (10 items) 76.21  18.99  20 – 100 
Phoneme Manipulation (5 items) 63.79  28.89  20 – 100  
Orthographic Knowledge (5 items) 70.00  26.02  20 – 100 
Note. SLPs = speech-language pathologists. 
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Figure 1 illustrates group performance on study measures. Three independent samples t-
tests were used to compare SLPs’ performance on study measures to kindergarten teachers’ 
performance. The Benjamini-Hochberg procedure (Benjamini & Hochberg, 1995) was used to 
protect against inflated type II error due to multiple comparisons; false discovery rate was set to 
.33. 
For phoneme segmentation, there was a statistically significant difference between 
groups (t(55.81) = 4.26, p < .001). The effect was large (d = 1.12). SLPs outperformed teachers 
on phoneme segmentation. For phoneme manipulation, there was not a statistically significant 
difference between groups (t(55.03) = 0.82, p = 0.42).  
Table 4 	
Correlations between Study Measures and Demographic Variables 
 1 2 3 4 5 6 
SLPs       
1. District –      
2. Education -.18* –     
3. Experience -.40* -.15 –    
4. Phoneme Segmentation -.26* -.09 -.42* –   
5. Phoneme Manipulation -.09* -.12 .24 .04 –  
6. Orthographic Knowledge -.18* -.07 .24 .09 .33 – 
       
General Education Teachers       
1. District –      
2. Education -.28 –     
3. Experience -.04 -.14 –    
4. Phoneme Segmentation -.31 -.03 -.03 –   
5. Phoneme Manipulation -.03 -.14 -.30 -.01 –  
6. Orthographic Knowledge -.05 -.23 -.34 -.26 .8 – 
       
Total Sample       
1. District –      
2. Education -.26* –     
3. Experience -.32* -.19 –    
4. Phoneme Segmentation -.01* -.14 -.06* –   
5. Phoneme Manipulation -.04* -.02 -.04* .07* –  
6. Orthographic Knowledge -.15* -.09 -.33* .28* .23 – 
Note. SLPs = speech-language pathologists; *p < .05 
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For orthographic knowledge, there was a statistically significant difference between groups 
(t(55.75) = 1.96, p = .05; Benjamini-Hochberg critical p = .22). The effect was medium 
(d =  0.52). Kindergarten teachers outperformed SLPs on the orthographic knowledge measure. 
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Figure 1. Group performance on study 1 measures. Error bars represent 1 SD. SLP = speech-language 
pathologist.  
 20 
CHAPTER III 
 
STUDY 2 
 
Method 
The Vanderbilt University Institutional Review Board approved the methods for this 
study. 
 
Participants 
 
SLP participants (n = 5) were a subset of the participants from study 1 who completed a 
derivational morphology knowledge measure after completing the study 1 measures. We 
excluded SLP participants who attended (a) a district-wide workshop for SLPs on derivational 
morphology conducted by the author and/or (b) the 2018 School SLP Conference at Vanderbilt 
which included sessions on derivational morphology. The teacher participants (n = 6) were 
participants from study 1 who teach in the districts represented by the SLP participants. Table 5 
displays demographic, educational, and certification information for study participants. 
 
Measure 
 Derivational morphology knowledge was measured with an experimental measure that 
includes morphological judgment and morpheme definition tasks (See Appendix). For 
morphological judgment items, participants selected all pairs of words that share at least one 
morpheme (e.g., oppose; opposite) on a list of 13 word pairs. For morpheme definitions items 
(five items; multiple choice), participants selected one definition that defined a given base from 
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four choices (e.g., tract: (a) to pull; (b) to carry; (c) to write; (d) to take, to seize). Each item was 
scored as correct or incorrect. Percentage of items answered correctly for each task was 
converted to a z-score using the sample data. Z-scores were averaged to create the derivational 
morphology knowledge score. Cronbach’s α for derivational morphology knowledge in this 
sample was .83.  
The derivational morphology knowledge measure was created for this study as follows. 
We generated a pool of 193 items. To ensure relevance to educational practice, definition items 
were drawn from a vocabulary curriculum that focuses on morphological analysis (Ebbers, 
2004). All items were pilot tested with 25 SLPs prior to a district-wide professional development 
session they were required to attend. We calculated discrimination indices and item difficulty for 
each item. We selected items that demonstrated discrimination indices of at least .4 and difficulty 
between .4 and .7 (Ebel & Frisbie, 1991). Mean discrimination index for the selected items was 
.67 (range .57 - .86). All selected were pairs of words that do share a morpheme. To ensure a mix 
of word pairs that do and do not share a morpheme, we included three additional morpheme 
judgment items that were pairs of words that do not share a morpheme in the presentation of 
stimuli. These items all had discrimination indices of 0 in pilot data and were not included in the 
calculation of derivational morphology knowledge scores.  
 
Procedure 
Participants completed the study measures online using a data capture tool hosted at 
Vanderbilt University (Harris et al., 2009) after completing the study 1 measures. Data were 
scored automatically using Excel. To confirm scoring accuracy, 20% of participant records were 
scored manually and compared to the automatic scoring. No discrepancies were found. 
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Table 5 
Study 2 Participant Characteristics 
       
 SLP (n = 5)  Teacher (n = 6) 
 Mean SD Range  Mean SD Range 
Age (years) 44.40 (6.56) 36 - 54  36.67 (10.17) 27 - 52 
Total experience (years) 16.20 ((8.01) 25 - 26  12.33 (7.20) 26 - 25 
Experience with kindergarteners (years) 16.00 ((8.37) 24 - 26  10.33 (8.45) 21 - 24 
        
 n %   n %  
Sex        
Female 5 (100%)   6 (100%)  
Race        
American Indian or Alaska Native 0    0   
Asian 0    0   
Black or African American 1  (20%)   1  (17%)  
Native Hawaiian or Other Pacific Islander 0    0   
White 4  (80%)   5  (83%)  
Highest Degree        
Bachelor’s degree  0    2  (33%)  
Master’s degree  3  (60%)   2  (33%)  
Advanced professional degree*  2  (40%)   2  (33%)  
Highly Qualified Teacher n/a    6 (100%)  
Certification**        
Elementary Education 0    5   (83%)  
Early Childhood Education 0    3  (50%)  
Special Education 0    0   
Speech-Language Pathology 5 (100%)   0   
Structured Literacy Certification 0    0   
Note.  SLP = speech-language pathologist; *Advanced professional degree beyond a master’s degree; **Defined according to 
state requirements; +Certification percentages do not sum to 100 because participants were asked to select all appropriate 
certification categories 
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Results 
Figure 2 displays scatterplots of correlations between the derivational morphology 
knowledge measure, study 1 measures, and demographic variables.  
 Figure 2. Correlations between demographic variables, study 1 measures, and 
derivational morphology knowledge. Data were jittered to aid visualization. Open circles 
represent speech-language pathologists; filled circles represent kindergarten teachers. 
Education levels are: 1 = bachelor’s degree, 2 = master’s degree, 3 = advanced degree.  
 24 
Figure 3 illustrates group performance on the derivational morphology knowledge 
measure. An independent samples t-tests was used to compare SLPs’ performance to 
kindergarten teachers’ performance. There was a statistically significant difference between 
groups (t(6.23) = 5.06, p < .05). The effect was large (d = 3.13). SLPs outperformed 
kindergarten teachers on derivational morphology knowledge. 
Figure 3. Group performance on the derivational morphology knowledge measure. Error 
bars represent one standard deviation; SLP = speech-language pathologist. 
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CHAPTER IV 
 
DISCUSSION 	
 Prior studies have characterized educator knowledge across multiple constructs and/or in 
heterogeneous educator groups that include pre-service and in-service educators who serve 
children across multiple grade levels (e.g., Cunningham, Perry, Stanovich, & Stanovich, 2004; 
Folsom et al., 2017; Spencer et al., 2008). We focused specifically on three domains of language 
science knowledge (explicit phonemic awareness, orthographic knowledge, derivational 
morphology knowledge) among the educators primarily responsible for literacy acquisition in 
kindergarten children with early language deficits (general education teacher and SLP). Our 
results demonstrate uneven knowledge distribution across professions. 
We replicated Spencer et al.’s (2008) finding that SLPs have greater explicit phoneme 
segmentation skills than kindergarten teachers. We extended Spencer’s findings by examining 
explicit phoneme manipulation and found no difference between SLPs and kindergarten teachers. 
We found that kindergarten teachers have greater orthographic knowledge than SLPs, and SLPs 
have greater derivational morphology knowledge than kindergarten teachers. These findings 
highlight the domains of language science in which SLPs are best equipped to contribute to 
literacy teams: phonemic awareness and derivational morphology. The findings also suggest the 
need for improvement across domains for SLPs and kindergarten teachers. 
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Explicit Phonemic Awareness 
We replicated Spencer et al.’s (2008) finding that SLPs outperform teachers on explicit 
phonemic awareness tasks. This finding suggests that SLPs are better equipped than kindergarten 
teachers to identify and remediate phonemic awareness deficits and thus must take a more active 
role in identification and remediation. Identifying and remediating phonemic awareness deficits 
is crucial for ensuring that children with early language deficits access the general education 
curriculum; thus, it is well within SLPs’ scope of practice (American Speech-Language-Hearing 
Association, 2016b). SLPs can take responsibility for screening phonemic awareness, at least for 
children with early language deficits. Doing so aids identification of children at risk for reading 
disabilities (Garfield & Bryant, 2018). Early identification situates these children to benefit from 
early phonemic awareness intervention that can be embedded into speech-language therapy 
(Catts, 1991) and avoids the cascade of negative consequences that follows late identification 
(Wilcutt & Pennington, 2000).  
Although SLPs are well positioned to identify and remediate phonemic awareness 
deficits, kindergarten teachers must also provide explicit phonemic awareness instruction 
(NICHD, 2000). Adding phonetics coursework to teacher preparation programs may better 
prepare teachers to deliver explicit phonemic awareness instruction. Learning phonetic 
transcription requires adults to override their knowledge of English spelling to analyze the sound 
structure of words; doing so improves their explicit phonemic awareness skills (Werfel, 2017). 
Especially at universities that already offer phonetic transcription courses in linguistics or 
communication sciences and disorders departments, enrolling pre-service teachers in these 
courses is a relatively low-cost solution to teachers’ persistent explicit phonemic awareness 
deficits and may translate to improved phonemic awareness instruction. Additionally, SLPs 
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should collaborate with general education classroom teachers to promote effective phonemic 
awareness instruction in the classroom (ASHA Roles and Responsibilities of SLPs in Schools 
Working Group, 2012). 
Phonetics coursework may establish basic explicit phonemic awareness skill, but is likely 
insufficient for establishing expert phonemic awareness skills (Werfel, 2017). We extended 
Spencer et al.’s (2008) findings by comparing phoneme manipulation skills between SLPs and 
teachers. Phoneme manipulation is a more sensitive indicator of phonemic awareness than 
phoneme segmentation (Catts et al., 2001; Kilpatrick, 2012). Thus, it may more validly indicate 
whether educators have the expert explicit phonemic awareness skills required for explicit 
instruction. Both groups performed poorly on the phoneme manipulation measure. Considered 
with our finding that neither group achieved ceiling performance on the phoneme segmentation 
task (which is consistent with Spencer et al.’s (2008) finding), poor performance on explicit 
phoneme manipulation suggests that both groups require additional instruction to achieve expert 
explicit phonemic awareness skill. SLPs and teachers may themselves require explicit phonemic 
awareness instruction. Future professional development efforts should aim to deliver such 
instruction and establish expert skills.   
 
Orthographic Knowledge 
Our finding that kindergarten teachers had greater orthographic knowledge than SLPs 
confirms SLPs’ self-reported concerns about their preparation for supporting reading acquisition. 
Although SLPs are not primarily responsible for directly teaching orthographic conventions, they 
require orthographic knowledge to support the efforts of the classroom teacher. Neither SLPs nor 
teachers performed as well on the orthographic knowledge measure as would be expected of 
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experts responsible for teaching the orthographic code. The findings reiterate the continued call 
for improvements in educator language science knowledge (e.g., Moats, 2009). 
 
Derivational Morphology Knowledge 
Our finding that SLPs have greater derivational morphology knowledge than 
kindergarten teachers suggests that SLPs have specialized knowledge that can be leveraged for 
vocabulary instruction. Children with language deficits have vocabularies of limited breadth and 
depth and take longer than children with typical language to acquire new vocabulary (McGregor, 
Oleson, Bahnsen, & Duff, 2013; Windfuhr, Faragher, & Conti-Ramsden, 2019). These 
vocabulary deficits negatively influence reading comprehension, but explicit instruction in 
derivational morphology improves vocabulary and reading comprehension (Catts et al., 2006; 
Goodwin & Ahn, 2010). Because derivational morphology instruction typically is reserved for 
middle school and beyond, SLPs should proactively target morpheme analysis skills in children 
with early language deficits. Doing so may minimize the effect of early language deficits on 
reading comprehension (Halaas Lyster, 2002; Pullen, Tuckwiller, Konold, Maynard, & Coyne, 
2010).  
 
Considerations for Measuring Language Science Knowledge 
We designed experimental measures for this study; our findings would be strengthened 
with additional measure validation. For phoneme manipulation, internal consistency in this 
sample was slightly lower than desired. The lack of correlation with the phoneme segmentation 
task calls construct validity into question, although the lack of correlation may result from 
limited variance in phoneme manipulation. As mentioned, phoneme manipulation is likely a 
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better index of explicit phonemic awareness than phoneme segmentation. Future efforts should 
focus on developing and validating reliable measures of phoneme manipulation. 
For orthographic knowledge, internal consistency in this sample was low. Low internal 
consistency may have resulted from some items drawing on phoneme segmentation skills as well 
as orthographic knowledge (e.g., Which of the following sets of words contain four words with 
consonant digraphs?), whereas other items draw more singularly on declarative knowledge of 
orthographic concepts (e.g., Which of the following sets of words contains four words that 
follow the “drop the silent e” phonics generalization?). Declarative knowledge questions, such as 
“In what context does c represent /s/?” might be more informative for identifying educators’ 
orthographic knowledge needs.  
For derivational morphology knowledge, we used morpheme judgment to avoid the 
pitfalls associated with morpheme counting tasks. The primary shortcoming of morpheme 
judgment is that it can be completed successfully without explicit knowledge of individual 
morphemes. For example, a participant could recognize that oppose and opposite share a 
morpheme without knowing that both words contain the prefix op- (toward, against; variant of    
-ob; New Oxford American Dictionary, 2013) and the base pos (to place; New Oxford American 
Dictionary, 2013). The validity of morpheme judgment would be improved if participants 
indicated which morphemes two words share.  
 
Conclusions 
 Our findings are consistent with previous findings that educators lack the language 
science knowledge to engage in effective reading instruction. This study adds to the knowledge 
base by objectively characterizing language science knowledge in two groups: SLPs and 
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kindergarten teachers. The uneven distribution of language science knowledge across groups 
points to a previously unidentified barrier to interdisciplinary collaboration in schools: lack of 
shared knowledge. SLPs are better equipped than kindergarten teachers to support phonemic 
awareness and vocabulary, whereas kindergarten teachers are better equipped to deliver phonics 
instruction.  
 
Future Directions 
The uneven distribution of language science knowledge among SLPs and kindergarten 
teachers likely impedes these professionals’ collaborative efforts. Effective interdisciplinary 
collaboration requires a shared knowledge base (Banks & Millward, 2007; Kvarnström, 2008; 
Postrel, 2002). Multimedia tools, however, can be used to increase educators’ language science 
knowledge (Kennedy, Driver, Pullen, Ely, & Cole, 2013). In future work, we will leverage 
multimedia tools to create salient professional development opportunities that are accessible to 
all literacy team members. We hypothesize that such opportunities will elevate and equalize 
language science knowledge across team members, promote interdisciplinary collaboration, and 
ultimately improve reading outcomes for children with early language deficits. 
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APPENDIX 
Language Science Knowledge Measures 
 
Explicit Phonemic Awareness 
Phoneme Segmentation 
Which of the following words have only three sounds? Select all that apply. 
¨ Yes 
¨ Ball 
¨ Thin 
¨ Stop 
¨ Think 
¨ Squirrel 
¨ Quit 
¨ Fox 
¨ Start 
¨ Knuckle 
 
Phoneme Manipulation 
1) If you say “stow” and then reverse the order of the sounds, “stow” would be: 
a) Watts 
b) Oats 
c) Woes 
d) Outs 
 
2) If you say “skate” and then reverse the order of the sounds, “skate” would be: 
a) Tacks 
b) Take 
c) Takes 
d) Cakes 
 
3) If you say “talk” and then reverse the order of the sounds, “talk” would be: 
a) Clot 
b) Clout 
c) Caught 
d) Cat 
 
4) If you say “owed” and then reverse the order of the sounds, “owed” would be: 
a) Duo 
b) Dough 
c) Dew 
d) Do 
 
5) If you say “pay” and then reverse the order of the sounds, “pay” would be: 
a) Ape 
b) App 
c) Yap 
d) Yep 
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Orthographic Knowledge 
Select the best answer for each question. 
1) Which of the following sets of words contains four words that follow the “silent e” phonics 
generalization? 
a) Fine, cake, tube, done 
b) Make, please, raise, kite 
c) Bake, spoke, fuse, shine 
d) Bee, pie, blue, shoe 
 
2) Which of the following sets of words contains four words with consonant digraphs? 
a) Stack, push, cold, nest 
b) Them, grand, back, stick 
c) Ship, muck, this, chat 
d) Just, stop, sleep, smell 
 
3) Which of the following sets of words contains four words with vowel teams? 
a) Reach, seed, boat, rain 
b) Snow, shoe, floor, more 
c) need, react, coat, out 
d) does, their, head, create 
 
4) Which of the following sets of words contains four words with consonant blends? 
a) Stop, clean, best, brim 
b) Cloud, lost, rash, green 
c) Clank, black, shuck, drink 
d) Stick, table, walk, draw 
 
5) Which of the following sets of words contains words that follow the “drop the silent e” 
phonics generalization? 
a) Hoping, diving, tacking, wiping 
b) Biting, fining, planking, icing 
c) Taken, strengthen, ashen, woven 
d) Toning, mining, chaser, widest 
 
Derivational Morphology Knowledge 
Morphological Judgment 
Which of the following word pairs share at least one morpheme? Select all that apply. 
¨ oppose; opposite 
¨ epilogue; epilepsy 
¨ recipe; resin 
¨ addict; adduct 
¨ inspect; spectate 
¨ different; difference 
¨ offer; infer 
¨ transmit; commit 
¨ both; bother 
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¨ division; visionary 
¨ obstruct; obtain 
¨ commit; commission 
¨ duplex; duplicate 
 
Morpheme Definitions 
Select the correct definition for each base. 
1) Tract 
a) To pull 
b) To carry 
c) To write 
d) To take, to seize 
 
2) Spir 
a) To tell, to say 
b) To breathe 
c) To carry 
d) To believe 
 
3) Pel 
a) To die 
b) To drive, to push 
c) To tell, to say 
d) To send 
 
4) Vert 
a) To drive, to push 
b) To die 
c) To turn 
d) To force, to seize 
 
5) Pan 
a) Self 
b) Distant, far 
c) Suffering, disease 
d) All, whole 
 
6) Scope 
a) Instrument used to measure 
b) Instrument used to observe 
c) Time 
d) Star, heavens 
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